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ABSTRACT

In this study, the pretreatment of purple sweet potato peel was conducted (steaming at
100°C for 4 min or not steaming combined drying at 50°C for 4 hours and control
sample) to increase extraction efficiency of anthocyanin compounds. Optimization of
purple sweet potato peel (Ipomoea batatas (L.) Lam) anthocyanins extraction was
investigated using Response Surface Methodology (RSM), with ethanol concentrations
(60, 70, 80%) at different extraction temperatures (40, 50, 60°C) and time (30, 45, 60
min). The combined effects of extraction conditions on anthocyanin content were studied
using a three-level three-factor Box—Behnken design. The results showed that steaming
of purple sweet potato peel at temperature of 100°C for 4 min, then drying at 50°C for 4
hours could increase extraction efficiency (anthocyanin content was 0.2%, increased 7
times compared to the control sample 0.03%). RSM was used to optimize the extraction
parameters. The second order polynomial equation obtained (R> = 0.94) indicated that
extraction time mostly affected the extraction yield (as anthocyanin content). The optimal
conditions (temperature, time and ethanol concentration) for extraction of anthocyanin
were 51°C, 44 min and 68%, respectively. The experimental value of anthocyanin
content was 0.274%. The experimental responses were reasonably closed to the
predicted responses (R°= 0.93) and the optimum conditions of the extraction process
were verified.

TOM TAT

Trong nghién ciru nay, bién phap tién xir Iy nguyén liéu (vo khoai lang tim) diroc thuc
hién (say mau & 50°C trong 4 gio ciing voi hap & 100°C trong 4 phit/hodic khéng hdp
ciing voi mau doi chimg) nham tang hiéu qua trich ly hop chat anthocyanin. Téi wu héa
qua trinh trich ly anthocyanin tir khoai lang tim sir dung mé hinh bé mat dap vmg da
duoc thuc hién voi né‘ng do ethanol (60, 70, 80%) o cac nhiét do (40, 50, 60°C) va thoi
gian khdc nhau (30, 45, 60 phit). Anh huong két hop ciia diéu kién trich ly dén ham
lwong anthocyanin dirgc nghién ciru thiét ké theo mé hinh Box-Behnken véi ba nhdn 6
va ba mire dg. Két qua nghién ciru cho thay, vé khoai lang tim dwoc hdp & nhiét dg
100°C trong 4 phit, sau dé say ¢ 50°C trong 4 gio ¢6 thé tang hiéu qua trich ly (ham
lwong anthocyanin dat diroc cao nhat la 0,2%, gap 7 lan so véi mau doi chimg). Phuong
phdp bé mdt dép vmg da dueoe sir dung 16t dé toi wu hoa cdc thong sé khai thic. Phwong
trinh da thirc bac 2 thu duwoc (R’ = 0,94) cho thdy thoi gian, nhiét do va néng do ethanol
danh huong quan trong dén hiéu qua trich ly (thé hién bang ham lwong anthocyanin).
Cdc diéu kién toi wu (nhi¢t do, thoi gian va né‘ng do ethanol) dat duoc la 51°C, 44 phut
va 68%, twong ung. Gia tri thuc nghiém cia ham luong anthocyanin la 0,274%. Sw
twong thich gitta cac gia tri thuc nghiém va dy doan tir mo hinh (P value <0,01) duwoc
tim thdy. Céc diéu kién t6i wu ciia qud trinh trich ly ciing da duwoc kiém dinh.

Trich ddn: Pham Thi Mai Qué va Nguyén Minh Thiy, 2016. Bién phap tién xir Iy va t0i wu hoa qué trinh
trich ly anthocyanin tir vo khoai lang tim. Tap chi Khoa hoc Truong Pai hoc Can Tho. SO chuyén
de: Nong nghiép (Tap 1): 43-50.
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1 GIOI THIEU

Khoai lang tim (lpomoea batatas L.) 1a cay
noéng nghiép duoc trong pho bién & vung Dong
bang song Ctru Long, 14 ngudn thuc phdm c6 nhidu
loi ich cho strc khoe con ngudi, chira nhiéu chat
dinh dudng can thiét cho co thé nhu vitamin C,
vitamin nhom B, cic khoang chat (K, Na, Mg...)
(USDA, 2016), c6 kha nang phong chong bénh tiéu
duong (Mastui et al., 2001), chéng dot bién
(Yoshimoto et al., 2001), giam cholesterol va tang
cudng hé mién dich (USDA, 2009). Bén canh do,
khoai lang tim con chira nhiéu cac hop chét sinh
hoc nhu hop chat phenol, anthocyanin... co kha
ning chdng oxy hoa, ngin ngira ung thu va chéng
130 hoéa. Do d0, khoai lang tim da dugc tng dung
ché bién thanh nhidu san phdm c6 gia tri kinh té
cao.

Trong qua trinh ché bién va sir dung, vo khoai
lang tim dugc thai ra voi so lugng 16n gy anh
hudng nhiéu dén méi truong ty nhién. Thyc té
trong v khoai lang loai bo con chira nhiéu hop
chat sinh hoc ma chu yéu 1a anthocyanin chua dugc
tan dung. Chat mau anthocyanin hién dién trong vo
khoai lang tim 12 mot loai sac t tu nhién da thu hut
mdi quan tdm chung trong nhimg nim gin day. Vi
vay, viéc tan dung nguﬁ)n v6 khoai nay vira dé tao
ra mau anthocyanin 6n dinh st dung trong cong
nghiép thuc pham vira ¢6 kha ning gop phan giai
quyét duoc van dé 6 nhidm méi trudng.

Anthocyanin 1a hop chét thudc ho flavonoid, 1a
sdc tb tan trong nudc phé bién & thuc vét, thuong
biéu hién cic mau tim, d6 tia hodc xanh trong céac
loai rau cu, trai cdy, hoa I va ré cta céac loai thyc
vat (Gross, 1987). Anthocyanin c6 nhiéu trong cac
loai qua nho, anh dao, man, mam x0i, dau tay, to,
dao, viét quat... cac loai rau cu cé chira sic to
anthocyanin 13 ca tim, bép cai tim, khoai lang tim,
tia t6... Cuong d0 mau va su on dinh cua
anthocyanm phu thudc vao cAu trac héa hoc va méi
truong bén ngoai nhu pH, nhiét do, anh sang, ion
kim loai, enzyme, oxy, acid ascorbic, duong va cac
chat chuyén hoa duong... (Mazza va Minitiati,
1993; Francis, 1989).

Nhiing niam gan day, cac nghién ctru vé trich ly
anthocyanin da dugc thyc hién trén cac loai rau cu
va qua (Macz-Pop et al., 2006; Baleiras Couto va
Eiras-Dias, 2006; Stanciu ef al., 2010; Huynh Thi
Kim Cuc va ctv., 2005; Xiu-li ez al., 2015). Nhiéu
nghién ctru ve cac phuong phép xur ly nguyén liéu
dén hiéu suit trich ly va theo doi sy thay dbi cua
anthocyanin ciing dwoc tién hanh boi Cevallos-
Casals va Cisneros-Zevallos (2003), Li et al.
(2013), Duong Thi Phuong Lién va Nguyén Nhat
Minh Phuwong (2014). Bén canh d6, cac bd tri
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nghién ctru trich ly anthocyanin bang phuong phép
Box-behken va bé mat dap ung RSM ciing duoc
cong bd tir nhiéu nhom tic gia (Varnalis et al.,
2004; Huang et al., 2010; Li et al., 2013). Phuong
phép Box-behken va bé mit dap tmg RSM la cong
cu toi uu hoa c6 hiéu qua, thé hién cac tac dong cua
timg yéu t6 anh hudng va su twong tic cac yéu to
(Box va Wilson, 1951). Phuong phép bé mit dap
g con duogc danh gia hiu qua do thu thap nhleu
két qua nghién ctru hon so voi phuong phap cd
dién, thoi gian thuc hién tuong dbi ngan va giam
dugc chi phi lao dong, uu diém cua phuong phap
nay la lam giam s6 don vi thi nghiém cén thiét qé
cung cp thong tin day di vé két qua co thé chip
nhan duogc vé mat théng ké.

Trong nghién ciu nay, qua trinh trich ly
anthocyanin tir vo khoai lang tim duoc thyc hién,
anh huéng cua cac yéu tb va sy twong tac 1an nhau
sir dung mo hinh Box-behken va phuong phap bé
mat dap ng RSM dugc xac dinh.

2 VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1 Chuén bi miu v6 khoai lang

Vo khoai lang sau khi thu nhan (c6 kich thudc
va d6 day khac nhau — tuy thudc vao sy thai ra tu
cac qua trinh ché bién san pham khoai lang tim
trude) dugce 1am sach va loai bo phan khong tot (hu
thdi). Vo khoai lang duoc lam réo sau khi rira va
cho vao bao bi ton trit & 4 — 5°C cho qué trinh sir
dung (hodc str dung ngay).

Thoi gian thuc hién vao khoang thang 11/2015
dén thang 01/2016 (thoi gian nay gia khoai tuong
dbi thap va san lugng nhiéu).

Khéi luong mdi mau dugc s dung cho thi
nghiém 1a 50 g. Vo khoai dugc xay min va cho vao
dung moi trich ly da dugc chuéan bi san. Ty 1¢ gitra
vo6 khoai lang va thé tich ethanol 1a 1:10 (w/v).

2.2 Phwong phap thi nghiém

2.2.1 B tri thi nghiém

Thi nghiém khao sat anh hudng cua viéc xu ly
nguyén liéu vo khoai lang dén kha nang trich ly
anthocyanin dugc b tri theo mot nhan t6 (phuong
phép xu ly nguyén li¢u). Cac phuong phap xur ly
dugc khao sat bao gdm: sdy nguyén lidu & 50°C
trong 4 gio, hap nguyén li¢u ¢ 100°C trong 4 phut
sau d6 sy mau & 50°C trong 4 gid va mau ddi
ching (khong xur 1y).

Thi nghiém t6i wu héa qua trinh trich ly
anthocyanin tir vo khoai lang tim dwgc thiét ké thir
nghiém bang mo hinh Box-Behnken voi 18 don vi
thi nghiém va 3 lan lap lai v6i cac bién duogc lya
chon. Céc nhan t6 dugc khao sat bao gém nhiét do
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(X1), nong do ethanol (X2) va thoi gian trich ly
(X3). Mtc cac bién doc 1ap dugc ma hoa (Bang 1)
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va Bang 2 hién thi 18 1an thu nghiém tao ra cac
bién s6 dugc ma hoa véi 6 di€ém trung tam.

Bang 1 : Nhan t6 va cac mic dd b tri theo md hinh Box-Behnken

Qua trinh trich ly (mirc d cic bién dwoc ma hoa)

Nhan to (Bien) Ky higu ), 0 +1
Nhiét d6 (°C) X1 40 50 60
Nong d6 ethanol (%) X 60 70 80
Thoi gian (phit) X3 30 45 60
Bing 2: Bo tri thi nghi¢gm theo mé hinh Box- bang dung dich HCI (khoang 6,3 mL). Cho vao
Behnken binh djnh mirc 1L va bd sung nude cit dén vach.
STT Xi X, X; Mau duogc pha lodng trong hai dung dich dém:
] 0 0 0 dém kali clorua 0,025 M (pH 1,0) va dém natri
2 0 1 1 acetat 0,4 M (pH 4,5). Tét ca cac phép do do hap
3 1 0 1 thu bang may do quang phd dugc thuc hién & budc
4 1 1 0 song 520 nm va 700 nm (Stanciu et al., 2010).
5 0 0 0 Xac dinh khéi lugng anthocyanin theo cong
6 1 1 0 thirc:
; } '(} _(i _AMK.V
a=—-7-—1(9)
9 0 0 0 el
10 0 0 0 Trong d6: A = (As2onm.pH=1 — A700nmpH=1) -
11 1 0 1 (ASZOnm.pH: 4,5 — A700nm4pH: 4,5)
12 0 0 0 N Z o
13 - 1 0 As2onm, A70onm: d0 hap thu tai budc song 520
14 1 0 -1 va700 nm, & pH=1 va pH =4,5
15 0 -1 1 Trong do, a: lugng anthocyanin (g); M: khdi
16 0 1 -1 lwong phan tir cia anthocyanin, dugc biéu dién qua
17 0 0 0 cyanidin 3-glucozide (449.2 g/mol); I: chidu day
18 0 1 1 cuvet (1em); K: d6 pha lodng; V: thé tich dich chiét

2.2.2 Phuwong phap xdac dinh ham luong
anthocyanin

Xac dinh anthocyanin trong dich trich theo
phuong phap pH vi sai (Giustiva Wrolstad, 2000),
dua trén nguyén tic chat mau anthocyanin thay doi
theo pH. Tai pH=1, cac anthocyanin ton tai ¢ dang
oxoniumhodc ﬂavium co do hép thu cuc dai, tai pH
= 4,5 thi ching lai ¢ dang carbinol khéng mau.
Phuong phap pH vi sai cho phép xac dinh ham
luong anthocyanin téng sb chinh x4c va nhanh
chong, thdm chi khi ¢6 sy hién dién cua cac hop
chat can thiép khéc (Stanciu ez al., 2010).

Chuén bi dung dich dém kali clorua 0,025 M
(pH = 1): can 1,86 g KCl cho véo cdc thity tinh, bd
sung nudc cat dén khoang 980 mL. Piéu chinh pH
cia dung dich dém vé 1,0+0,05 bang dung dich
HCI (khoang 6,3 mL). Cho vao binh dinh mac 1 L
va bd sung nudc cit dén vach.

Chuan bi dung dich dém natri acetate 0,4 M
(pH = 4,5): can 54,43 g CH3CO2Na.3H20 cho vao
cbe thuy tinh, bd sung nude cat dén khoang 980
mL. Piéu chinh pH cta dung dich dém vé 4,5+0,05
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(1); &: hé s héap thu phan tr, (26900 mol™ cm™! tai A
=520 nm) (Stanciu et al., 2010).

Ham lugng anthocyanin toan phan (%) = a x
100% / [m % (100— w) x 102]

2.2.3  Phuong phdp xir 1y 56 liéu

Céc sb liéu thu thap duogc tinh toan, phan tich
bang phin mém STATGRAPHICS 15.1 phan tich
phuong sai ANOVA va kiém dinh mirc d6 sai khac
trung binh giita cac nghiém thirc, st dung phan
mém Microsoft Excel 2010 tinh toan dit liéu.

Phéan tich théng ké (STATGRAPHICS) duoc
st dung dé chon mé hinh phu hop cho cac dir liéu
thu thap. Dé xdy dung twong quan giita bién phu
thudc véi cac bién doc lap, hoi quy da thirc dugc
ap dung dé tao sy twong thich cta cac hé s6 cia md
hinh da thirc ctia mdi bién trong timg truong hop.
Chat luong vé d6 twong thich cia mo hinh dugc
danh gi4 bang cach kiém dinh mirc d6 y nghia va
phéan tich phuong sai (ANOVA). M6 hinh toan hoc
bac hai dugc mo ta trong phuong trinh 1.

k k )

Y=b,+ X biXi+ X biin + z b XX +e (1)

i=1 i=l1 i=l
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Trong d6: Y 1a bién phu thugc (ham lwong
anthocyanin, %), b, 1a hé s6 chan, b i=12,..,%k
1a hé sb phuong trinh bac 1, bj 1a hé sb twong tac
cua 2 bién doc lap Xi va X, bii la hé sb phuong
trinh bac 2 ciia bién X; va e 1a sai s6 ngau nhién.

3 KET QUA VA THAO LUAN
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3.1 Anh hwéng cia phwong phap xir ly
nguyén liéu den kha ning trich ly anthocyanin

Diéu kién xtr Iy nguyén lidu ban diu anh huong
dén sy thay ddi cu truc nguyén lidu, tir d6 anh
huéng dén kha nang trich ly anthocyanin. Két qua
anh huong diéu kién xir Iy mau dén kha nang trich
ly anthocyanin dugc thé hién ¢ dd thi Hinh 1a.

100 4 0.25

90 - g :

80 - = 02 "
R 70 - s
& 60 - 2 015
b(g 50 - zn I
< 40 - 5 o1

30 - =

20 - £ 0.05

10 - ["‘l

0 %) % 0
Khong xir ly sdy hap + sdy khong xur Iy hap + say say
(a) (b)

Hinh 1: Anh hwéng diéu kién xir Iy mAu dén (a) ham lwgng anthocyanin va (b) dd 4m v6 khoai lang

Hinh 1b cho thiy, miu khoai lang ban dau c6
d6 am cao khoang 75,92%, sau qua trinh xir ly
nhiét, d6 4m cia mau khoai lang giam con 7,4%
(déi v6i miu hép va séy) va 6,78% (dbi v6i mau
sdy). Qua trinh sdy/hap—siy gilip cdc phén tr nude
tu do trong nguyén liéu chuyén doi tir trang thai
long sang hoi, thoat ra méi trudong nén d6 am cua
nguyén liéu giam nhiéu so v6i mau ban dau (khong
Xt 1y).

Ham lugng anthocyanin trich ly tang tir 0,032
dén 0,122% (mau sdy) va 0,203% (mau hap va
sdy). Qua trinh sdy gy ra su phd v céu truc té bao
tao diéu kién cho dung méi va nguyén liéu tiép xtc
tét hon, do d6 lam ting kha nang trich ly (Duong
Thi Phuong Lién, 2014). Mirc d6 pha v& té bao va
kich thudc nguyén liéu 1a mot trong nhimg yéu to
dugc danh gia c6 anh huong dén kha nang trich ly
(Cacace va Mazza, 2003). Bén canh do, nguyén
liéu dugc hap trude khi sdy ciing gop. phan 1am pha
thanh té bao thuc vat, md thyc vat mém ra lam cho
qua trinh trich ly dat hiéu qua cao hon. Wrolstad et
al. (2005) cho rang, trong té bao thyuc vat co nhiéu
enzyme oxy hoda peroxydase, polyphenol oxydase,
do d6, viéc hap nguyén liéu 100°C trong vong 4
phiit ciing gép phan lam v6 hoat enzyme
anthocyanase, tranh dugc hién tugng hoa nau va
thodi hoa anthocyanin (Nguyén Thi Thu Thiy,
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2008; Xiu-li et al., 2015). Priecina va Karlina
(2013) nghién ctru vé phuong phap sdy bang
microwave ddi voi hanh va toi ciing cho rang khi
sdy nguyén liéu s& lam ting trich ly cic hop chat
polyphenol c6 trong cac loai nguyén li€u ndy. Yang
va Gadi (2008) khi nghién ctru vé anh huong chan
va sdy dén anthocyanin, polyphenol trong khoai
lang tim da cho thdy sir dung phuong phap chin
nguyén liéu, sau d6 sy lam ting ham lwong
anthocyanin trong nguyén liéu.
3.2 Téi wu héa qua trinh trich ly

anthocyanin tir vé khoai lang tim Nhét

Viéc t6i wu héa qua trinh trich ly anthocyanin
duoc thuc hién bang phuong phap bé mit dap tng.
Ba nhan t6 duoc lua chon cho qua trinh trich ly la
thoi gian, nhiét d6 va n6ng d6 dung moi. Ham
luong anthocyanin dugc dung dé danh gia qua
trinh trich ly. Két qua phan tich muc d¢ tin ciy va
phuong sai duge thé hién ¢ Bang 3. Cac gia tri cia
cac nhan t6 tuyén tinh (X1, X2, X3), hai tuong tac
(X1X2, X2X3), va gia tri bac hai (Xi2, Xo2, X32) déu
thé hién mirc d6 y nghia tin cdy cao (p<0,05) khi
tham gia vao mo hinh, ngoai trir tuong tac XoX3
(»>0,05). Gia tri cia md hinh Fisher F-test 1a 80,3
va gia tri xac suat p<0,01 (Bang 4) di chimg to mo
hinh thi nghiém dugc thiét 1ap voi ¥ nghia théng ké
cao.
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Bang 3: Két qua phén tich thng ké ANOVA mirc d9 y nghia ciia cac hé s6 hoi quy cho qua trinh trich ly

Ngudn Tongbinh b0 ¢+ do Trung binh binh Giatri F Gia tri P
phuwong phuong

X 0,000301 1 0,000301 9,26 0,0082
Xa 0,003038 1 0,003038 92,46 0,0000
X; 0,000156 1 0,000156 4,77 0,0452
X2 0,010152 1 0,010152 312,36 0,0000
XiXa 0,000432 1 0,000432 13,29 0,0024
XiXs 0,000919 1 0,000919 28,27 0,0001
X2? 0,007813 1 0,007813 240,41 0,0000
XoXs 0,000108 1 0,000108 3,32 0,0883
X32 0,007445 1 0,007445 229,07 0,0000

Sy pht hop ctia mé hinh con duge kiém tra qua
hé sb xac dinh twong quan R2. Theo Guan va Yao
(2008), mé hinh twong quan tt khi hé s6 x4c dinh
twong quan R? 16n hon 0,8. M6 hinh twong quan
xay dyng tir thi nghiém da thoa diéu kién véi thong
s R? cao (R? = 0,94) cho thay ty 1& cao cic bién
phu thuéc dwoc giai thich bang cac dir liéu
(Varnalis ez al., 2004). Khoang 6% cua tong s6
bién khong duqc giai thich bang mé hinh hdi quy

nay. Hon nita, gia tri R2 cia mo hinh cho thiy su
tuong thich khé cao gilia cac gia tri thuc nghiém va
cac gia tri dy doan. Diéu nay ciing ching t6 ring
md hinh phii hop véi cac dai dién ddy du cia cac
mbi quan hé thyc sy gitra cac bién duoc lua chon.
Gia tri Lack of fit cia m6 hinh 12 0,0617 (>0,05) va
cling dong thoi cho thdy sy twong thich cia mo
hinh véi thye nghiém (Montgomery, 1984).

Bang 4: Phén tich phuong sai (ANOVA) ciia phwong trinh hdi quy cho qua trinh trich ly anthocyanin

Téng binh

by

tw  Trung binh binh

Ngudn GiatriF  Giatri P
phuong do phuong

M5 hinh (Model) 0,0359 8 0,0045 80,3 0,0000

S6 du (Residual) 0,0025 45 0,00006

Khong phu hop (Lack of fit) 0,0019 28 0,00007 2,15 0,0617

Sai s6 thuan (Pure error) 0,0005 17 0,00003

Tdong (Total) (corr.) 0,0384 53

R2= 0,94 Adjusted (Adj.) R?=0,93 Standard Error of Est. = 0,0057

Céc gia tri sai s6 chuin (standard error) thap
duoc ghi nhan trong cic gid tri intercept va tat ca
c4c thanh phan tham gia vao mé hinh (model
terms) cho thdy su twong thich cao cua md hinh
dugc xay dyng. Phuong trinh héi quy cubi cing
biéu dién mdi quan h¢ gitra ham lugng anthocyanin
va 8 bién phu thudc (theo cac nhan t6 dwgc ma
hoa) cho mo hinh bac hai bé mat dap mg Box-
Behnken cho qué trinh trich ly dugc mo ta trong
phuong trinh 2 véi hé s6 xac dinh twong quan R? =
0,94.

Y =-2,117+ 0,035X; + 0,036 X> + 0,012X3—
0,0003 Xi*- 0,00024X>? 0,0001X;?
0,000062X1X2— 0,00006 XiX3 2)
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Trong do, Y la ham lugng anthocyanin (%), Xi
la nhiét d6 (°C), X21a nong d6 ethanol (%) va X3 la
thoi gian (phut).

Két qua xtr 1y cho thdy cac nhan té nhiét do,
ndng do ethanol va thoi gian va tuong tac gitra cac
nhan t6 déu anh huong dén qua trinh trich ly
anthocyanin tir vo khoai lang tim. Phuong trinh 2
thé hién dugc su tuong thich ctia cac gia tri thyuc
nghiém va dy doan, ham lugng anthocyanin thu
dugc tur thuc nghiém va tinh toan theo phuong
trinh 2 v6i hé s6 xac dinh twong quan cao (R
0,94) (Hinh 2).
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Hinh 2: Twong quan giita ham luwgng anthocyanin thuc nghiém va tinh toan theo phwong trinh 2

D6 thi bé mat dap tmg thé hién mdi tuong tac gilta cic nhan td nhiét do, nong d9 ethanol va thoi gian

trich ly (d6 thi Hinh 3 a va b).
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Hinh 3: Mé hinh bé mit dap wng cho qua trinh trich ly anthocyanin tir vé khoai lang tim

(a)Anh hieong ciia nong dg ethanol, nhiét @ va twong tac ciia ching (thoi gian trich ly 45 phiit ) dén ham lhrong

anthocyanin

(b)Anh hwéng ciia nhiét dg, thoi gian va tiwong tdc ciia chiing (nong do ethanol 70%) dén ham lirong anthocyanin.

Hinh 3a cho théy, mat dap ung dai dién cho cac
tac dong cua nhiét do, néng do ethanol va tuong
tac 1an nhau cta ching dén ham lugng anthocyanin
& thoi gian trich ly 45 phut. Két qua ciing thé hién
1o nong d ethanol anh huéng déng ké dén ham
luong anthocyanin khi trich ly. Khi ting nong do
ethanol trong dung moéi to 60 - 70% thi
anthocyanin ting. Tuy nhién, khi tiép tuc ting ndng
d6 ethanol dén 80% thi anthocyanin c6 khuynh
hudng giam. Nghién clru cua Frank er al. (1999)
biéu thi do tan cua chat tan tang khi hoa tan trong
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dung méi két hop. Sy thay ddi ndng do ethanol s&
lam thay d6i cic tinh chat cia dung méi nhu do
nhét va hang sé dién moi. Anthocyanin & pH thap
ton tai dang cationtan t6t trong cac dung moi phan
cuc, khi néng do ethanol qua cao s€ lam giam kha
nang hoa tan cia anthocyanin. Cacace va Mazza
(2003) cho rang, nong do ethanol tir 67 dén 95%
lam giam hé s6 khuéch tan ctia anthocyanin vao
dung moi hoa tan. Tuong tu, nhi¢t do trich ly tac
dong manh dén ham luong anthocyanin, ham
luong anthocyanin dat cao ¢ 50°C. Véi nhiét do tu
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40 - 50°C va 50 - 60°C, ham luong anthocyanin
trich ly c¢6 khuynh hudéng giam. Nhu vay, khi nhi¢t
d6 tang s& lam giam d6 nhét va ting van toc
khuéch tan (Cacace va Mazza, 2002), tao diéu kién
thudn loi cho cac chit tir nguyén liéu vao trong
dung moi. Tuy nhién, & nhiét d¢ cao cac nhom OH
trong phan tir anthocyanin kém 6n dinh va dé bi
thoai hoa, lam cho ham luong anthocyanin giam.

Hinh 3b m6 ta bé mit dap umg cho tac dong
cua nhiét d9, thoi gian & mot n(“)ng d6 ethanol 70%.
Thoi gian trich ly anh huwong dén ham luong
anthocyanin. Khi thoi gian trich ly tr 30 - 45 phut
ham lugng anthocyanin ting, thoi gian ting dén 60
phut ham luong anthocyanin giém Thoi gian kéo
dai lam tang kha nang tlep xuc gitra nguyén liéu va
dung méi, cac hoat chit de dang di chuyén ra méi
truong hon. Tuy nhién, néu thoi gian trich ly qua
dai, anthocyanin trong dung méi ciing dé bi oxy
hoa boi cac yéu tb nhiét do, anh sang va oxy khong
khi (Tan et al., 2013)

Céc gié tri t6i wu cua cac bién doc lap trong qua
trinh trich ly ciing dwoc xac dinh tir phdn mém
STATGRAPHICS. Céc diéu kién t6i uu cho giai
doan nay la Xi=51°C, Xo=68% (v/v) va X3;=44
phut. Ham lugng anthocyanin duy dodn theo céac
diéu kién néu trén 1a Y=0,2702%. Dé kiém dinh
cac gia tri dy doan ciia mé hinh, cac diéu kién toi
uu dugc thye hién doc 1ap véi ba lan 1dp lai va gia
tri trung binh ciia ham lwong anthocyanin dat dugc
12 0,274%, tuwong duwong vai gia tri wdc tinh cua mo
hinh dugc thiét 1ap.

Két qua thu nhan dugc tuong ddi khac so véi
nghién ctru cua Li ef al. (2013), nhom tac gia cho
thdy khi trich ly anthocyanin tir khoai lang voi
nhiét d6 60°C, thoi gian 60 phiat va ndng do
ethanol 80%, ham lugng anthocyanin thu dugc sé
vao khoang 11,636 mg/g (0,116%). Két qua nay
phu hop voi nghién ctru cua Huang et al. (2010),
trich ly anthocyanin tir khoai lang tim ¢ nhiét do
khoang 50°C véi thoi gian 45 phit. Amelia ef al.
(2013) trich ly anthocyanin tir qua choi moi st
dung ethanol 70%. Vanini va Hirata (2009) trich ly
anthocyanin tir qua nho dat cao nhat khi sir dung
nong do ethanol 70%.

4 KET LUAN

Phuong phép sy nguyén liéu lam cai thién kha
nang trich ly so vdi trich tir nguyén li¢u tir nguyén
lidu tuoi nhung khong hiéu qua bing phuong phap
hép va sy két hop. Phuong phap bé mit dap tng
va mo6 hinh Box-Behnken dugc sir dung hiéu qua
dé tinh toan va dy doan ham lugng anthocyanin
trong dich mau trich ly. Chit mau ty nhién
anthocyanin sau trich ly dam bao tinh 6n dinh va
¢6 kha ning tmg dung t6t trong ché bién thyc pham
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thay vi sir dung cac nhom mau tong hop chua rd
ngudn gdc trong tinh hinh san xuét thuc phdm hién
nay.
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